<110> RHONE'POULENC AGRO 
<120> 




SEQUENCE LISTING 
RHONE' POU: 

anS^a^nf^fh'""^^^"''? ^^^^^"^ cysteine, methionine 
and glutathione in plants, and plants obtained 



<130> 

<140> 
<:141> 



<150> FR9816163 

<151> 1998-12-17 

<160> 17 

<170> Patentin Ver, 2.1 

<210> 1 

<211> 984 

<212> DWA 

<213> Arabidopsis thaliana 
<220> 

<221> CDS 
<222>(31) . . (972) 



<40C> 1 

oagaffaggat cctctttcca atcataaac= arg gca aca tgc ata gac aca tgc 54 

Mei; Ala Thr Cys lie Aep Thr Cys 



1?^ f**^ ^^"^ sat gat t£= egg tte tgt tgc a-c aag 

Arg Thr Gly Asn Thr Gin Asp A«p Asp Ser Arg Phc cjs cjs li^ Jy? 
■^^ 15 20 



102 



aat tt 



«w f*'* "^^^ egg aag act cac cac acc isn 

A|n Pha Pha Arg Pro Gly Phe Sar ^1 Aan A^g Lyt ill 111 Sis ?hr 

" 35 



l-^ m m - «? - - 

50 5& 

l" LI ?:i Si s: - is jis s 

S« til ihl s2 Sa ttl t"" ^« ''tc 294 

inr ser His Arg Ser Leu Giu Set Ala Lau Ala His lie Leu 

* 80 S5 

Vat ttl tit f^'^ »" =tc ttc gaa 342 

sar Val tys Leu Ser Asn Lbu Asn Leu Pro Ser Asn Thr Lau Pha Glu 

95 100 

LeS pS^ ill III t"* 2?* "'^^ 9" tec 3cg 390 

Ph« Ila Sar Val Leu Glu Glu Ser Pro Blu He He Glu Ser Th? 

115 120 

Cln S; 2: S; III I" l» t,t *ta age 438 

9f J.A© ftia Val Lys Glu Arg Asp Pro Ala Cya He Ser 

130 135 



2 



m ,^ ? '''^^ ^^''^ 95= ^tc etc Qcr tgt ca« get 49^ 

Tyr Val His Cys Phe Lau Giy Phe Lys Gly ?be Leu Ala Cys Gih Ala 
140 145 150 

cat cga ata get cat acc etc tgg aaa cag aac age aaa ate gta act 534 
His Arg lie Ala His Thr L.eu Trp Lys Gin Asn Arg Lys He val Ala 

160 165 

tta ttg ate caa aac aga gta tea qaa tct etc gcc gtc gat att cat Sd2 
Leu Leu lie Gin Asn Arg Vai Ser Glu Ser Phe Ala Val Asp lie Hi5 
1^0 175 ISO 

ccc gga gcg aag ate gga aaa ggg att ctt tta gac cat gcg acq ggc 630 
Pro Gly Ala Lys He Gly Lys Gly lie Leu Leu Asp His Ala Thr Gly 
185 190 195 200 

gtg gtg ate gga gag acg gcg gtg gtt gga gac eat gtt teg at- eta 679 
Vai Val He Gly Glu Thr Ala Val Vai Gly A«p Aan Vai Ser He Leu 
205 210 215 

eac gga gtg acc ttg gga gga aca ggg aaa cag agt ggt g^t egg cat 726 
His Gly Val Thr Leu Gly Gly Thr Gly Lys Gin Ser Gly Aap Arg Hi* 
220 225 230 

ccg aag att ggt gat ggt gtg ttg att gga get ggg agt tgt ata ttg 7 74 
Pro Lys He Gly Asp Gly Vai Leu He Glv Ala Giy Ser Cys He Leu 
235 240 245 



ggg aat ata aea ate ggt gag gga get aag a;:t gaa tt:«i tiog teg gta 
Giy Asn lie Thr He Giy Glu Giy Ala Lys He Gly Ser Gly Ser Val 
250 255 260 



62: 



gtg gtt aag gat gtg ecg gcg eg: acg acg gcg gtt gga aat ccg gcg 870 
V&l Val Lys Asp Val Pre Ala Arg Thr Thr Ala Val Giy Asn Pro Ala 
2€£ 270 27S 280 

agg ttg att ggt ggg aaa gag aat ccg aga aat eat oat aag s-t cet 919 
Arg Leu lie Gly Gly Lya Glu Asn Pro Arg Lys His Asp Lys He Pro 
285 25C 295 

tgt etg act atg gac cag aca teg tat tra ace gag tgg Tict gat tat 966 
Cys Leu Thr Met Asp Gin Thr Ser Tyr i^eu Thr Giu Tro Ser Asp Tyr 
300 305 ■ 310 

gtg att taacacaaat gt goj 
Val Ha 

<210> 2 

<211> 974 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> CDS 

<222> (31),. (966) 



<400> 2 

gagagaggat cctcttatcg ccgcgttaat atg cca ccg gcc gga gaa etc cga 5^ 

Met Pro Pro Ala Gly Glu Leu Arg 
1 5 

cat caa tet cca tea AAg gag aaa eti tct tec gtt ACC fifla tCC gat 102 
HxA Gin Ser Pro Ser Lys Glu Lya Leu $er Ser Val Thr Gin Ser Aap 

iO 15 20 



tct cat 
Sar His 



S3 - 1" e: jr.- 1| IS - «. «j 

CO 

gaa get gcc aoa ^t-* 

- «. ... I?, q m s; a -q - 1:: is s« 

- S JT: K2 s: || ^ 5. 
=;1 - S: S,- JS s ^ - |« 

ctt 69t tec tea aco ett tra t-^ 

L«u Cys Ser Ser tJ Hi *=! t.c ^.t ctj ttc tta 

W 95 ^" Tyr Asp i.«u Leu 

i pS l« - IS s L-: ?s sr sr.- 

25 SI 2!1 S 35 « j« 'j; ;« 

125 ^ ^ '^ys --l^e Ser Fiie ser Hia 

^'^'^ 135 



ISO 



198 



246 



294 



390 



436 



cj: ji; IS sjj s-i ^ ifi 2j 
I" «" jJf - 5?l ;s 1;: J;; - if.- si 11: 

16; 

^ L'l lit m ni ir, m rj r ?r 

no P Pile A.« Vdi Asp lie Kls Pro AzI 

aeg ate gga aaa coa «ti ett 

iy| lie Giy Ly, li'J III C.C |ca arc ^t. g.. 3,, 

185 A«P His Ala "hr Giy vai vai Val 

200 

9g« 9aa aca 900 ota att . 

<51y Glu Thx li! ?i? IfJ «*t 5« tc. .tc ctt cac cat gtg 
205 "e I^u His His vj 

215 

2: in g- - ,« „, 

^ 230 

" 11; - - i - - i 

i IS Jjs 2; ||> - s S5 1- - «j J,. j„ „j 

280 



4So 



535 



63{ 



678 



726 



774 



622 



870 



" S2 jj? S ?S ;n ?S 2f2 - - 1« «s 

295 

teg atg gat cat act f^- 

K III nt IS S: Jl,' I- .J. „e 

310 

taaagttg 

974 

<210> 3 
<2ll> 1043 
<212> DMA 

<213> Arabidopsis thaiiana 
<220> 

<221> CDS 
<222> (31).. (1038) 
<40D> 3 

""""" SI in r c'- - - " 

Met Ala Ala Cys ii« A*p Thr Cya 

?s IS s;: - tn si; q i:/;;: - ;s 

i a; |« If = - j« s? m Jii 3^ - - 

40 

=2 IS SI S; cj= J.. ... ^„ 

55 

- I" S| 1^ - - |i| |;j J. 

=" s SI it; sr: s «: 

s« ?5 SI III til s'S III 9« 

?0 93 " ^^'^ See Leu Giu Ala 

100 

9cg ttg gog aat act- »■»■ 

fS- - |« .J. „, .„ 

120 

^" - - i - '"2 - - i s: ijj 
- SI Sj; 1.%' ?L= j;; s; s; j:: - - ^ j,; 

150 

- - «| ?S u1 m ffi S5 Ij: - 2: - j;; 



102 



150 



19B 



246 



390 
438 
486 



3 

ttc etc gcL tot 

g»c aga aaa ate nt^ ' ^ 

ttc get gtt gat ttc n-^ ' 

aac aat gtt tea -m. ^-^^ 

- i »s II 

9ct act tot at- 

Ai« Ciy ?hr cys t I?' a«t otc «ca *tt 

Le. Gly J« „a g„ 

'^^y /^^a Lys 

teg gtc c-c . - 

- - |;i vy 1= J. ^ „, 

i s IS - „. ::; 

3C5 ^ ?rc Us 



532 
630 

678 



V26 
774 

919 
966 



cat gac aac at^ cc- . ^ 310 

^ =S - - - c., ... „. 

^« eas tgg tcff aat 

S; ''p s.? SIJ- ?|r - 

335 

<210> 4 
<2ll> 1213 
<212> DNA 

<213> Arabidopsia thaliana 

<220> 

<221> CDS 

<222> (31).. (1203) 

<220> 

^222> (31).. (219, 
<400> 4 

'"'"^'^^ ..«.«„, .„ 

«n IS - - 

- m - S .'S s: i;^ - |« , / . „^ 

15 ^ ^'^^ s« Ser Pro His lie 



102 

20 ^ ' 



- - ^« s s s s s Si? 

55 

s ir. ;|| l-; - ;g - „, ,„ „. 

C^C gat tct tct AAA r%f 

- - - «J i;. ,g J. „, 

- ss: S5 12 s« - ;s 
i - ;?i ;g s a; if: £| 2: - 

?K v-! S5 S; lU IS s;: If; ij; ... .„ 

'35 

- IT; j;: s: s - - - t„ „. 

tct " ^^'^ 

ser m £5 III "9 , , 

iS5 ^'^^ Asn Thr Leu Sar Vai Lys 



ISO 



198 



246 



294 



342 



390 



4 33 



48^ 



534 



a J« g; s |£ J.C ,c, c„ jj, 

ISO 

i s IS ffi ^ » 

200 

- S IS v-Sf ^ ij; - j« c„ „. 

^" i - i SI 5S J2 1' S 

i " - s IS S j:; ;k 

E t',' s m s K s ffi s ;s s ij; 
i - IS is ig £i: «■ s ;s m ni ni in 

280 



5S2 

630 

678 

726 

774 

B22 

B70 



S"-s-SP-"S=:Kg3,:^~-,.,,, 

ggc gat ggg gtc ttg „„ 

Giy Asp Giv Vai 5ct gga act i-^.- .. 

" I!J lif 

S I" If; .'s K s: i« K ir i- ,„ 

Asp Val Prn D^' ftCd Oct att 

IS "5 SI S Jii ?« 

37C i-eu rhr 

^1 rS si? H^tJ It: ity,^^ .a. 

38G S«r Clu Trp S.r Asp ty.- 

<210> 5 

<2ll> 1080 

<212> DNA 

<213> Arabidopaia thaliana 
<220> 

<221> CDS 

^222> (1)..(1080) 

<220> 
<400> 5 



913 

1014 

1210 
X158 
2203 



gtg gac cc^ 

"•f V.I Lp S2 Ie7 5Sf ^« . 

5 '"^^ ^eu p., t.c ..c .cc 

s2 5he vii fi," aira gtt tot " 

s s^ i;^ lit L" "^^^ 

25 ^ ^•'^ Sar 5er 

t^g aga gat ata ... 30 
Trp |« ggc gat gag ctt cct tt. 

35 ^ Giy Giu Leu PrJ Jj^ ^f^ 9gt ttc 

<0 '^''^ ^^'^e Glu ser ciy 

Giu IT^ 998 act cat ^ ''^ 

cct cot- 

^IS" aIJ |« - .gg 

70 "e irp gaa gaa get 



46 
96 
144 
192 
240 



9f9 vca g,. 



1.- Ai. i-n?.^ « 



^^-0 ni III III 11^^ 



90 



5^9 t4t gen 



<^'y ^'^e ir: «fr iti 



ryr Ala 



2( 



ffc sac cgt 



Ai 



■ia Asn 



100 



etc 



0- "^^ cy. .eu IM .c: 



105 



^-y ^he V.il 



9tt eta 



Arg Leu Gi 



cfta aac cca 



iiS 



n Asn P.o nl ll! ?f! = 



fta ttt tat 



120 



^-eu A:a Thr G 



110 
*a etc 



Phe Ty'r Ut c.^ ga 

230 ^ M«t Me: His It 



t:g gat 



125 



38 



yac aa^ fr^f .^^ 
A^P -uys liy til a«rt teg 



cgc cat gat ctr ^ 

A,p uu tr. iri f « c,. 



n5 



140 



te 



1.^' If.' ni - f.. 



Aia Phe IVa A,^ get rat 

lao ^i'' ^^^^t ^ 

160 



480 



-^•Lfl x*eu Hi^ 7^ 



tat 



*9g fftt gcg 



no ■ 



cat 



«i« I" 328 



A.-; v;i "! ?: 



tIi i?« I" f?. 



Gin Ala 
175 



IdC 



Glu G^'; r"* "^^^ gc- s-'*: 
5 ^ "^^^ L«u Leu ^'^ 



ctt 



9ca ^ 



9 caa 



I'eu Aia 



«9C 



:ga at 



5er | 



18 



915 gtt 



i9C 



Leu Ala 



9'3e: Ata 



Pro 



9cg gca aga at^ ^« 

S |?5 1?.? f'^ 



2C5 



Asp 



est 
li.^ His 



K j:? ??; - 



215 



• ?n. ^^'^ 

/ Tnr *Ua Vai 



230 



aac 



9?' 



gga act 

s Gly Thx 



gga 
cay 



cat 



If,^ tta 



A« gi; 



235 



I- IJ- «c 



■i« Lttu 
240 



cca aa 



C.. I |.e .e. „ 



f ii^' n.' If' 



250 



«y 



672 



720 



756 



fij s s: . « .„ 



255 



99t dac 



«'y A« tit Itl ??» 2?t 9ot 



265 



^- c;» nt 



275 
tea «a« 



Ser lie q 



*y Aia 



?f* «9 9ta 



270 



Ala Me7 ffl I" Wt t 
260 Aia Aia Giv s, 



:a ctt 



''•u teg cat 

290 ' Peo 5er Mr. 



285 



Gly Ser i,eu 



290 
«*• ctg ate 



iir^ «?; ?.-9 



295 



«i» s«r in ir -'"^ 

Aia Giy Asn P„ 



300 



gca 



664 



912 



305 

tJac 
His 



«u llu' ff? f « 



310 



fff s« S aT! ^f? f" 



?«t get act 



IL' c.a 



315 



Ala Mac ly^ 



5s IS s:v«rs:i.«« 

330 ^"f" Tyr Lya 



1008 



999 <jca caa tc^ 

"^^y Ala Gin Se- Asr "=« etc t.- 

3<5 Pro s.. . - .jj 

cac act ^ ' I?o' ^y^' 

- - t,. 



^ 

350 



360 lOSO 
<210> 6 
<2n> 900 
<212> DNA 

<220> 
<221> CDS 

<220> 

<400> H 
"9 qet tat at 



otg get tof 

Met Ala cPs Vlt '^"^ aat 

1 ^ys lie Aan Qiy |" g«t ttt tet e-^ . 

5 A,n Ar, A,p 5^^^ teg 

t':? tct t« ctt . *f ^'"^ 

^-eu Se.- sar r '^^^ att o^-. ^ ■'S 

|« W gag ac- o« 3C 
Asp Gly Glu 5»= 9«g tc- r-^ . 

35 '^'^ .^f^ at^ t^c cc 

^ 1? 1.^^ S ^« 

5" ace aat tr^r 60 ■' 

'51 - - IS - .u ,„ ..^ 

'» IJ.' I" ,., „, „ «!! 

« 'rl ?S 2.1 ||« "= «, .„ 

s IS IS " 

y^"^ ata ttt ra. 12S 
lie Phe ^'"^ 9U atg gt* ca^ 
130 Val Met Vaf u*'^ «9a cgt atr 

€ «" ^'t i:? 

.« . ° ^» s: 

«'r 1.%' S III «. „, .., „^ ^ 

175 



l44 
192 

268 

336 
384 



490 
523 



S iyr 9ca cat , 

195 A., 

.^^J tc. , ^05 ^-e 

210 ^ ''^^ He Leu hL = ^t? t:a 

215 Thr Leu g; .gg 

hi S5 L'= - «. ... 

^- ;:f ;s tr. - ... .„ „, 

Vai Aif tco ctt 255 

"•^ '^•ta Aia Giv 5*? t ^ tta abo 

va! IS If; «t cca aaa c-c ... 

275 '''^ Aia r,,^ gg? tct ctt 

210> , 2S5 <5iyG-J5er 



S76 

6'2 
720 
766 

854 



<211> 54 

<213> Artificial 
<220. 



<40Q> 7 

-t«ttc« accataa.ec ,taa. 
<2U> L "tffc 

<211> c, 4S 



<220> 
<223> 



synthetic ^ff''"*"^* <^«scriDti. 
'^ic Oligonucleotide 

<400> 9 

■^catcg ccge9ttaat a 

<211> 45 

<212> DNA 

<213> Artificial 

sequence 

<220> 

<223> Artifici., 
«00> 10 

<210> n =^«^«cgag« g^^^^ 

<211> 53 

"icial sequence 

<220> 

<223> Artificial 

^^"thetic oS^"- ^^^^^^^^^^^^^ 

^a.aga,:a. „cc.c=tcc t=«c^c^.- 

<210> 12 Scatcgacac «g 

<211> 44 * 53 

^213> Artificial 

■'^^■^ai sequence 

<220> 

<223> Artif • 



<210> 13 
<211> S3 



<220> 

<223> Artif ' 
<400> 12 

""""" , 

<|10> 14 ^'^^^ ^«C*«gtcg ccg ,^ 

<2H> 45 53 

<212> of,a 
<213> a"^^^. 

'^"^f^ciai sequence 



12 



Artificial 
<400> 14- 

210> IS tatcttcct 



<210> 
<211> 43 

' """'^'^^i^i sequence 
<220> 

<223> 
<400> 15 



^^"^^^tic oIK" ^^^^^^^^^^ 
<400> 15 

<aio> u ^" "t-ws.,. sr., 

✓ 'J 1 •) .. 



;|J|> DMA 

Artificiai^^ 



Attitici., 
<400> 16 

5 1 



<210> 17 
<211> 40 



<220> 
<223> Artif ■ 

<400> xy 



"■=«=»t.c «ctca,«c to«««ct 



